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daae-EREH model ICs LBCs 2::::;';5 }Ii;:(r:':gllg:ics Boundary Layer note

11-C1 WRF partial cycle 3DVAR (CV5+0L) NCEPGFS KF Goddard YSU with blending, 2way
01-C2 WERF partial cycle 3DVAR (CV5+0L) NCEPGFS GD Goddard YSU

02-C3 WERF partial cycle 3DVAR (CV5+0L) NCEPGFS G3 Goddard YSU

03-C4 WRF partial cycle 3DVAR (CV5+0L) NCEPGEFS BMJ Goddard YSU

06-C5 WRF cold start 3DVAR (CV5+0L) NCEPGEFS KF Goddard YSU

07-Cé6 WRF cold start 3DVAR (CV5+0L) NCEPGEFS GD Goddard YSU

08-C7 WRF cold start 3DVAR (CV5+0L) NCEPGFS G3 Goddard YSU

09-C8 WRF cold start 3DVAR (CV5+0L) NCEPGFS BMJ Goddard YSU

10-11 WERF partial cycle IDVAR (CV3) NCEPGFS KF Goddard YSU with blending
12-12 WRF partial cycle IDVAR (CV3) CWBGFS KF Goddard YSU with blending
04-13 WERF partial cycle IDVAR (CV3) NCEPGFS KF Goddard YSU

05-14 WRF  partialcycle  3DVAR (CV5+OL) NCEPGFS KF Goddard YSU ‘:ﬂfﬁ;’;;g‘;ﬁ‘
13-15 WRF cold start IDVAR (CV3) NCEPGFS KF Goddard YSU

14-16 WERF cold start IDVAR (CV3) NCEPGFS KF Goddard YSU

15-17 WERF cold start 3DVAR (CV5+0L) NCEPGFS KF Goddard YSU no RO data; VS 06
16-01 CreSS cold start NODA NCEPGFS NoCPS Cold rain Mellorand Yamada grid size Skm
17-02 CreSS cold start NODA NCEPGFS NoCPS Cold rain Mellorand Yamada gridsize 2.5km
18-03 WRF cold start NODA NCEPGFS KF WSMS YSU e_vert=28,two way,d03cu
19-04 MNMS cold start NODA NCEPGFS Grell Goddard MRF

20-05 MMS5 cold start 4DVAR bogus NCEPGFS Grell Goddard MRF

21-H1 HWRF cold start NODA NCEPGFS SAS Ferrier MNCEP GFS 27/9/3

22-H2 HWRF cold start NODA HWRF bogus NCEPGFS SAS Ferrier NCEP GFS 27/9/3, moving nested
23-C9 WRF partial cycle 3DVAR (CV5+0L) NCEPGFS Tiedtke Goddard YsuU cu=Tiedtke
24-C10 WRF cold start 3DVAR (CV5+0L) NCEPGFS Tiedtke Goddard YsSU cu=Tiedtke
25-R1 WRF cold start 3DVAR (CV5) NCEPGFS KF Goddard YSU Radar, 30 hrs, d0O3NOcu
26-06 WRF cold start NODA NCEPGF5 KF Goddard YsU Large d03:301%241
27-R2 WRF cold start 3DVAR (CV7) 15/3km NCEPGFS KF Goddard YSU Radar, 30 hrs, d02NOcu,CV7
28-R3 WRF cold start 3DVAR (CV5) 15/3km NCEPGFS KF Goddard YSU No Radar, 30 hrs, d02NOcu
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S., (t+1) =S, () + P(t+1)-At—ET (t)- At % P
e A& frz kR SR
'f ’ % 2.(1) z#ic ET F"';'&";:‘""
i 1 P ge Izt
f. (t)=0aK, exp[— J j t ! (surface runoff)
m |
1 : < SRZmax —
Qv(t)zxzj:fj(t)Aj b-me sk L3 r %R
(root zone) J
® éé"ft’ %\ ’]( % Zj
7(t+1) = z(t) + Q, (t) - At—Q, () - At
At d ok A
E(t) (unsaturated zone) |
Q, (1) =Q, eXp[— ?J Q,
b fe s k& K37 ki
(saturated zone) subsurface

— S =l s ] flow
M, Ko Sezmac ¥ 1% 7k~ AR 2 TOPMODEL (Beven and Kirkby, 1979) 10
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2(t+1) = 2(t) + Q, (t)- At—Q, (t) - At
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*Ho, J. Y., & Lee, K. T. (2017). Performance evaluation of a physically based model for shallow
landslide prediction. Landslides, 14(3), 961-980.
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Value
- High : 748.192

- Low : 79.3878
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T T
20 — s gy = 20 | , ,
101# FPHh £ o W 102 B Kok
= g - =%
60 — ’F@ T _ ZZ a I%E {:{E.
200 — 250 —
ffffff Recored discharge b o — =~ —= Recored discharge
160 — Simulated discharge 200 — Simulated discharge
120 4 EQ, =1.99% | EQ, =4.19%
ET, =0 hr ET,=-1hr
80 —|
CE=0.70 CE=0.91
40 CC=0.92 CC=0.96
0 F ‘ ‘ i 1 \
0 . 48 72 0 24 48 72 % 120 144
Time (hr) Time (hr)
0 0 [
IS
© 104# FRib &5 W b £ TR
Ml e ® o 1052 3. ir & ek

l%i\’ rE-

% 3
250 — 200 — Y R
] > — = — — Recored discharge ] ]
Simulated discharge o — = - —= Recored discharge
200 —| 160 —|

Simulated discharge

150 | EQ, =14.41% @ 120 EQ, =15.16%
100; ET,=-1hr g 80; ET,=0 hr
] CE=086 ] CE =089
60 | CC=0.94 40— CC =095
0 T T T T T ‘ 0 T;T;ki‘ii/ ‘ T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ T T;T;TiTijf‘T*‘T
0 12 24 3 48 60 72 0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hr) Time (hr)

k2 R S8 m=0.06 m, K,=5x10 m/s, Sy, =0.02 m 27

RZ max



NAR
ﬁ‘: 'ge i ﬁ‘: g. fF # % ’k ?P ‘::'a—/""ﬁrﬁ*p

s DI ol i R 4

RS & 1 o okF M ApM e
- o P %] £
EQ, (%) CE CC
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101 # R4 b 1.99 0 0.70 0.92
. 102# & Wb 4.19 -1 0.91 0.96
f"ff L
5 ]ﬁ% 104 # gxid ¥ e b 14.41 -1 0.86 0.94
105# 3 fF % Wk 15.16 0 0.89 0.95
. Q1) -Q.(1)) Q-Q
EQp(%) :Mxloo% ETp =T.-T CE=1- Z( ) CC = t:1<
Qp,r Z(Q (t) - Q ) \/ (Qr _a)z
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2009/01 % 2017/10/15
A FE A £ (mm) O Y
.?‘ 19 g FE'I& K§ 3 [E g
b i i 1h 3-h 6-h 12-h  24h  #7% FS
1 2009/08/08 Typhoon Morakot 53.0 85.5 138.0 250.0 343.0 1.002
2 2010/07/27 Rainstorm 41.0 45.0 52.0 96.0 96.0 1.047
3 2010/09/19 Typhoon Fanapi 61.0 174.5 257.5 384.5 392.0 0.987
4 2011/06/28 Rainstorm 44.5 77.0 85.5 163.0 176.5 1.031
5 2012/06/10 Rainstorm 44.5 45.0 73.0 98.0 148.5 1.054
6 2013/08/29 Rainstorm 76.5 117.5 1175 122.0 125.5 1.037
7 2014/08/10 Rainstorm 63.5 69.5 121.0 267.5 278.0 1.014
8 2015/08/09 Typhoon Soudelor 38.0 715 83.0 159.5 300.0 1.037
9 2016/09/15 Typhoon Malakas 34.5 61.0 116.0 145.0 156.0 1.043
10 2016/09/28 Typhoon Megi 74.5 123.5 184.5 349.5 372.0 4 0.989
80 —
~ 60 -
E, 40 N
= 20 —
0 —
iy *
- I
1.20 — ;L 45
110 - T ‘\"\‘\\| ! VHT | R Ll I\ T W"r ‘V” [ “” " L N F ' JT r‘ iU
bl WL ’ l ’
stable D A S
L0 T instable

0.90 \ \ \ \ \ \ \ \ ‘
2009 2010 2011 2012 2013 2014 2015 2016 2017
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1

0.96

2010/09/17 0:00

7 & (mm) ML Ay
E Fé& R§ lﬁ: i /i %P ) _i
i | 1h  3h  6h  12-h 24h #3F  Fs
2010/9/19 Typhoon Fanapi 61.0 174.5 257.5 384.5 392.0 0.987
2010/9/18 05:30 2016/9/19 21:00 2016/09/20 14:30
B e bR R E 3R ZAAECIA BB EREE SR

T ‘ T
2010/09/17 12:00

|
2010/09/18 0-00

| ' \
2010/09/18 1200 2010/09/19 0:00
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-

2010/09/20 12:00 2010/09/21 0:00
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2010/09/18 12:00 2010/09/19 0:00

2010/09/12 12:00

2010/09/20 0:00 2010/09/20 12:00 2010/09/21 0:00

False alarm
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120 o5 M 528 ey
80 Sk 3 RIE
60 ﬁ % ' Hits Misses
40 z

- 12 £ 3R PR A
20 2 * ﬁ 1"35,] Falste alarms ’ No events
0
Hong (2006) Caine (1980) *3tF
=] 18R] % (Probability of detection, POD)
1

pOD-— s
0.8 Hits + Misses
0.6 m Hong (2006) 3%3g & (False alarm ratio, FAR)
0.4 m Caine (1980) FAR- — False alarms
0.2 mAE Hits + False alarms
0 T8 k4% % (Threat score, TS)

EECRES 8 k43 4 TS= Hits

Hits + False alarms + Misses
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